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图 1 磁颗粒修饰的微柱阵列表面(a)及模型简化(b) 
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经过理论分析与 Surface Evolver 数值模拟，发现微柱弯曲时，若倾角超过临界值 cr ，三
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角 滞 后 ， CAH ） 也 表 现 出 各 向 异 性 。 利 用 改 进 的 Cassie-Baxter 关 系 [8] 
 1 2cos cos 1 cosCB f d dr f f     ，定量给出液滴在 al、ag 方向上的 CAH 的变化关系。 
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图 3 不同 Y 的 CAH 变化趋势（ Y 135  ）    图 4 不同 a b 的 CAH 变化趋势（ Y 135  ） 
             










参  考  文  献 
 
1 Barthlott W, Neinhuis C. Purity of the sacred lotus, or escape from contamination in biological surfaces[J]. 
Planta, 1997, 202(1): 1-8. 
2 Zheng Y M, Gao X F, Jiang L. Directional adhesion of superhydrophobic butterfly wings[J]. Soft Matter, 
2007, 3(2): 178-182. 
3 Wang Q B, Yao X, Liu H, et al. Self-removal of condensed water on the legs of water striders[J]. 
Proceedings of the National Academy of Sciences of the United States of America, 2015, 112(30): 9247-9252. 
4 Chu K H, Xiao R, Wang E N. Uni-directional liquid spreading on asymmetric nanostructured surfaces[J]. 
Nature Materials, 2010, 9(5): 413-417. 
5 Contraires E, Teisseire J, Sondergard E, et al. Wetting against the nap - how asperity inclination determines 
unidirectional spreading[J]. Soft Matter, 2016, 12(28): 6067-6072. 
6 Drotlef D M, Blumler P, Papadopoulos P, et al. Magnetically Actuated Micropatterns for Switchable 
Wettability[J]. Acs Applied Materials & Interfaces, 2014, 6(11): 8702-8707. 
北京力学会第 23 届学术年会                                          2017 USTB 
 345  
 
7 Kim J H, Kang S M, Lee B J, et al. Remote Manipulation of Droplets on a Flexible Magnetically Responsive 
Film[J]. Scientific Reports, 2015, 5. 
8 Choi W, Tuteja A, Mabry J M, et al. A modified Cassie-Baxter relationship to explain contact angle 
hysteresis and anisotropy on non-wetting textured surfaces[J]. Journal of Colloid and Interface Science, 2009, 
339(1): 208-216. 
 
